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(57) [Abstract] 

[Problem] Offer lubricating oil for automatic transnissi 
on or continuously variable transmission where shudder 
lifetime is long. 

[Means of Solution] Evaporation amount with Noack t 
est in 250 °C % Ca under 1 .Oand is lubricating oil 
composition which contains base oil where viscosity 
irxkxis9 5OTgreaterwith75 0 /oorlower and ring 
analysis. 



[aaim(s)] 

[Claim 1] Evaporation amount with Noack test in 250 
°C % Ca under l.Oand contains base oil where 
viscosity index is 9 5 or greater with 75 % or lower 
andthe ring analysis automatic transmission or 
continuously variable transmission which lubricating oil 
composition densely is made feature. 

[daim2] Base oil, lubricating oil composition which is 
stated in Claim 1 which is a high-grade purification 
mineral oil and/or synthetic oil. 

[Qaim3] Furthermore lubricating oil conposition whi 
ch is stated in Qaiml or 2 which cxjotains 
thephosphate ester compound and/or phosphite ester 
compounds. 

[Qaim4] Lufricating oil composition which is stated i 
n Claim 3 which phosphate ester compound and/or 
phosphite ester cornpounds 0.01 to 3.0 weig}ir% is 
contained 

[Claim5] Furthermore lubricating oil conposition whi 
ch is stated in phosphate ester compound and/or 
phosphite ester compounds and Claim 1 which contains 
sucxininide compounds . 

[Claim 6] Phosphate ester compound and/or phosphite 
ester compounds lubricating oil conposition which is 
stated in aaim5 which 0.01 to3.0weight%and 
succininide conpounds 0.01 to 10 weight% is 
contained 

[Claim 7] Furthermore lubricating oil conposition whi 
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[0002] 

tt (AT) tt**aM»9 0%S»::*T!±*LT:*T 
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[0 0 0 3] 
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ch is stated in Claim 1 which contains themetal salt of at 
least one kind which is chosen fromphosphate ester 
compound and/or phosphite ester compounds and 
groupwhich consists of succininide corrpounds and 
calcium sulfonate , calcium phenate , calcium salicylate , 
magnesium sulfonate , magnesiumphenate and 
rmgn^um salicylate. 

[aaim8] Phosphate ester compound and/or phosphite 
ester compounds 0.01 to 3.0 weight% and succinirride 
compounds lubricating oil conposition which is stated 
inthe Qaim7 which 0.01 to 10 weight% and metal salt 
0.01 to 4.0 weigbt% is obtained. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regard 
s lubricating oil conposition , details regard automatic 
transmission or continuously variable transmission 
wherethe lubricating oil conposition shudder tifetirne is 
long. 

[0002] 

[Prior Art] Recently, as for automobile inside Japan, au 
tormtic transmission (AT) equipping fraction has risen 
toapproxirnately 90 %. On one hand, in order to 
measure energy conservation, as much as possible 
thenecessity to decrease power loss occurs, lockup 
mechanismhas been adopted forthe torque converter 
which transmits power as one actualization means. But, 
problem that occurs, from damage of deterioration and 
thelockup clutch of automatic transmission oil (ATF), 
shudder (It originates in our excitation motion which it 
CKxnirswithdeteriorationof factional characteristic 
sound) occurs in early stage, countermeasure gamely 
extension of shudder prevention lifetime (shudder 
lifetime) is desired By way, as for ATF of recent years, 
low temperature viscosity has decreasedwith 
enlargement of cold region corresponding or other use 
region andthe irrprovement of low temperature property 
grant or other riding comfort as object, as a result,the 
use frequency of low viscosity base oil has increased 
Because of that, evaporation property of ATF 
deteriorates and (In other words, easy to evaporate to 
become), there isa problem that shudder lifetime 
becomes short. 

[0003] 

[Problems to be Solved by the Invention] riding comfor 
t being satisfactory in wide region which under this 
kindof condition, heat area, furthermore covers this 
invention, tropic region from the cold region, lubricating 
oil which shudder hfetime is long, is suited for 
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automatic transmission andthe continuously variable 
transnission is offered is something which densely is 
made objective. 

[0004] 

[Means to Solve the Problems] When unsaturated hydro 
carbon amount is many in base oil result of diligent 
research, as one ofthe cause where shudder lifetime 
becomes short in order to solve theaforernentioned 
problem, deterioration acid by-production did these 
inventors,with oxidative degradation , that action of 
additive is obstructed understooddensely. Therefore, 
aforementioned problem is solved, types of 
additivewhich it should combine to lubricating oil 
furthermore, selection of the base oil itself is very 
important, understood densely. As for these inventors, 
Under this kind of notice, fartherrmre when research 
was contniued,with (In other words, unsaturated bond is 
included in hydrocarbon chain as little aspossible thing) 
which is superior in oxidative stability (In other words, 
it possesses"*" low cut or high viscosity index. ) high- 
grade purification base oil where theevaporation 
property is controled, concrete, evaporation amount with 
Noack test in the250 °C % Ca under 1.0 and base oil 
where viscosity index is the9 5 or greater, issorrething 
which can achieve object with 75 % or lower and the 
ring analysis , you discovered densely, this invention is 
something which is completed on basis of this 
knowledge. As for namely, this invention, evaporation 
amount with Noack test in 250 °C%Ca under 1.0 and 
certains base oil where viscosity index is 9 5 or greater 
issomething which offers automatic transmission or 
continuously variable transmission which lubricating oil 
ccrrposrtion densely ismade feature with 75 % or 1 ower 
and ring analysis. 

[0005] 

< Enixxliment of Invention >First, base oil in lubricatin 
goil composition of this invention is sorrething 
whichpossesses properties of following .circle- 1 . to . 
circle-3.. 

Evaporation amount with Noack test in .circle- 1 .250 
°C must be 75% or lower and the preferably 55 % or 
lower. In addition from when, furthermore evaporation 
amount with Noack test inthe 200 °C is 10% or lower 
and especially 7 % or lower, it is desirabledensely. 

%CA under 1.0, must be preferably 0. 8 or fewer with 
.circle-2. ring analysis . Here % Ca is relative ( percent 
) of aromatic content which was calculatedwith ring 
analysis n-d-Mrrethod with ring analysis . 

.circle-3. viscosity index must be 9 5 or greater and pre 
ferably 10 0 or greater. If it is something which 
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possesses above-mentioned properties as tbebase oil in 
this invention, you can use regardless of mineral oil , 
synthetic oil. 

[0006] Here as mineral oil, If it is something which poss 
esses above-mentioned properties, thereare various ones, 
but, As for details, in order to obtain viscosity 
characteristic of rule as ATFand continuously variable 
transmission oil (CVTF), as for distillation fraction 
mainly as for 60 to 150 neutral and \dscosity indexthe 
high viscosity index of 9 5 or greater, as for purity 
with high purity (High-level hydrogenation ) under % 
Ca 1.0 which unsaturated fraction in hydrocarbon chain 
to the utmost is rerroved, thenineral oil namelyhigh- 
grade purification rrineral oil where evaporation property 
where evaporation amount with Noack test in 250 °C is 
75 % or lower is controled is ideal. With those where 
evaporation amount with Noack test in 250 °C 
exceedsthe 75 %, it becomes easy to become amount of 
oil insufficient, as aresult shudder lifetime short with 
short time and objective of this invention it isachieved is 
not possible densely. In addition, undesirable that is 
caused % Ca with those of the 1. 0 or greater, base oil 
oxidative degradation becomes easy to do, because of 
that tiieshudder lifetime short with ring analysis . 
Furthermore, viscosity index with those under 95, 
temperature dependence of the viscosity is large, 
perfonrance with especially cold region being 
insufficient , inadequate as ATFand CVTF. Byway, 
shudder lifetime in this invention, change (d ) of 
coefficient of friction thetime when positive slope (In 
other words d /dV>0) is kept vis-a-vis change (dV) of 
slip speed ismeant with LVFA(low velocity friction 
apparatus) test in characteristic ( -V characteristic) 
of coefficient of friction ( ) and slip speed (V). 

[0007] As this kind of mineral oil, you can list paraffin b 
ase mineral oil , inteimediate-based mineral oil or 
naphthene base mineral oil etc which was refined high- 
level solvent purification and by hydrofining or other 
purification method concretely, can list light neutral oil , 
medium neutral oil , heavy neutral oil , bright stock etc. 
In addition, for example polybutene , polyolefin ( - 
olefin honxjpolymer or copolymer (for example ethylene - 

-olefin copolymer) etc) and various ester (Such as 
for example polyol ester , dibasic acid ester , phosphate 
ester), the various ether (Such as for example 
polyphenyi ether ), you can list polyglycol , 
alkyibenzene , alkyi naphthalene etc as synthetic oil. 
Among these, especially polyolefin , polyol ester is 
desirable. Regarding to this invention, one kind it is 
possible to use theabove-mentioned mineral oil as base 
oil, corrfoining 2 kinds or more to use it possible. In 
addition, one kind it is possible to use above- 
rnentionedsynthetic oil, confining 2 kinds or more to 
use it is possible. Furthermore, it is possible to use 
combining rrineral oil one kind or more and synthetic oil 
one kind or more . 
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[0008] If lubricating oil conposition of this invention sh 
ould live been something which containsthe above- 
mentioned base oil, but furthermore 0.01 to 3.0 wight 
% of suitable amount andthe preferably conposition 
entirety, also to contain at ratio of particularly preferably 
0.01 to 2.5 weight % it is possible thephosphate ester 
compound and/or phosphite ester compounds (Below , 
you call phosphoric(ous) acid ester compound simply, 
densely is. ). Being scnrjething which functions as for 
these phosphoric(ous) acid ester compound as extreme- 
pressure additive, wfoenadjusting - V characteristic of 
lubricating oil, being effective, by fact that itselects 
compounded amount in above-mentioned range, it 
decides - V characteristic inpreferred value, it is 
possible densely, various ones are usable here as 
phosphoric(ous) acid ester compound,, but concretely, 
the tributyi phosphate , tri- 2 - ethyihexyi phosphate , 
tributoxy phosphate or other aliphatic phosphate ester , 
tricresyi phosphate , triphenyl phosphate , trixylenyi 
phosphate , cresyi biphenyi phosphate ,2 - ethyihexyi 
biphenyi phosphate or other aromatic phosphate ester , 
mono ordi- butyl acid phosphate , mono or di - 2 - 
ethyihexyi acid phosphate , mono or di - isodecyi acid 
phosphate , mono or di - lauryi acid phosphate , mono 
or di -oleyi acid phosphate and these amne salt 
compound or other acidic phosphate ester , tributyi 
phosphite , trioctyl phosphite , tris decyi phosphite , tris 
tridecyi phosphite , trioleyi phosphite or other aliphatic 
phosphite ester , triphenyl phosphite , tricresyi 
phosphite , tris nonyi phenyl phosphite , biphenyi mono 
2 - ethyihexyi phosphite , biphenyi mono tridecyi 
phosphite or other aromatic phosphite ester , dibutyi 
hydrogen phosphite , di- 2 - ethyihexyi hydrogen 
phosphite , dilauryi hydrogen phosphite , dipleyi 
hydrogen phosphite or other aliphatic hydrogen 
phosphite , biphenyi hydrogen phosphite , dicresyi 
hydrogen phosphite or other aromatic hydrogen 
phosphite andthe triphenyl phosphoro thionate , tris 
nonyi phenyl phosphoro thi onate , trilauryi thio phosphite , 
S - octyi thio ethyl hydrogen phosphite ,S - dodecyi thio 
ethyl hydrogen phosphite or other sulfur-containing 
phosphorus compound etc can be listed. It is possible 
to use these with alone, as needed cornbining the 2 kinds 
or more, to use it is possible. 

[0009] In addition, lubricating oil composition of this in 
venrion can also contain, to theabove-mentioned base oil 
and phosphoric(ous) acid ester compound, furthermore 
suannirride compounds 0.01 to 10 wt% of suitable 
amount and preferably composition entirety, at ratio of 
particularly preferably 0.01 to 8 wt%. Being something 
which functions dispersant ( ashless dispersant ) as, by 
feet that itselects blended amount in above-mentioned 
range, absolute value of coefficient of friction ( ) 
itcan rise this succinirride compounds to preferred value. 
As sucdnirride compounds, usually you can list alkyi 
succinirride or alkenyi succinirride,as for molecular 
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weight of alkyi or alkenyl among these, range of 1 00 to 
2500 isdesirable, alkyd or alkenyl succinic acid anhydride 
1 to 3 mole it is a compound which reacts vis-a-visthe 
amine 1 mole. Furthermore , also those which acid 
treatment are done areincluded in this succinimide 
compounds , with boric acid or boric acid derivative. 
Furthermore, other than above-mentioned sucdnirride 
compounds, also it is possibleas ashless dispersant, to 
use benzylarrine compounds. As this benzyianine 
compounds, usually you can list alley! substituted or 
alkenyl-substituted bemylamine,as for molecular weight 
of alkyi or alkenyl among these, range of 100 to 2500 
isdesirable, alkyi or alkenyl phenol it is a compound 
which Mannich reaction is done with the 1 to 3 mole vis- 
a-vis amine 1 mole. Furthermore , also those which 
acid treatment are done areincluded in this benzyianine 
compounds , with boric acid or boric acid derivative. 

[0010] Lubricating oil composition of this invention, ab 
ove-mentioned base oil and phosphoric(ous) acid ester 
compound and tothe succininide compounds, 
furthermore can also contain metal salt of at least one 
kind whichis chosen from group which consists of 
calcium sulfonate , calcium phenate , calcium salicylate , 
magnesium sulfonate , magnesium phenate and 
magnesium salicylate. Here in aforementioned metal salt, 
also those which overbasing are doneincluding with 
alkaline earth metal compound, base number those of 1 0 
to 500 mg KOH/g is ideal withthe perchloric acid 
method . Because these metal salt being sonxthing 
which functions as metallic detergent, is apossibility of 
giving adverse effect to shudder lifetime, as for blended 
amount it isgood to make relatively little. In addition, 
because of (It rises) absolute value of coefficient of 
friction ( ) which decreasesby fact that blended 
amount of these metal salt is decreased is supplied,the 
sucdnirride compounds is combined is effective a little 
more than usual densely. When from this kind of 
viewpoint, in base oil, phosphoric(ous) add ester 
compound and succininide compoundsand above- 
mentioned metal salt are contained, as for blended 
amount, the phosphoric(ous) add ester compound 0.01 
to 3.0 wt% , preferably 0.01 to 2.5 wt% , succiriinide 
compounds 0.01 to 10 wt% , preferably 0.01 to 8 wt% , 
and metal saltO.Ol to 4.0 wt% , it is good vis-a-vis 
composition entirety, to make ratio of preferably 0.0 1 to 
3.0 wt%. 

[0011] In range where object of this invention is not im 
paired, otheradditive , for example antioxidant and 
friction modifier , furthermore copper inactivator , 
foam inhibitor andthe pour point depressant etc are 
added to lubricating oil composition of this invention, 
furtherrmre withd In 
addition, various polymer , it is possible also to 
cornbinethe for example poly rrethacrylate (PMA) or 
nitrc^en-<x>ntaining dispersion type PMA etc. As above- 
mentioned antioxidant, for example amine type ( 
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diphenylanine and naphthyianines ), you can list 
phenol type andthe antioxidant etc of sulfurous. In 
addition for example carboxylic acid , carboxylic acid 
ester, lipid and carboxylic acid amide (reaction 
product of polyalkylene polyarrine , alkanolanine , 
alkyl anine or other arrines and carboxylic acid), you 
canlist alkyl anine ,N-alk>d alkarK)lanine, carboxyiic 
acid and partial ester etc of polyhydric alcohol asthe 
friction modifier. 

[0012] 

[Working Example{s)] This invention fintherrnore is exp 
lained concretely below with Working Example ,but this 
invention is not something which is limited with these 
examples. 

Working Example 1 to 8 and Comparative Example 1 to 
7 

Conforrring to JASO M349 concerning lubricating oil 
composition which consists of thecorrponent 
composition which is shown in Table 2 making use of 
base oil which isshown in Table 1, it tested LVFA with 
below-mentioned condition . Result is shown in Table 2. 



Training condition 

Ql temperature: 80 °C 

Surface pressure : 1 MPa 

Slip speed : 0.6 nVsec 

rime:30rrin 

Durability test condition 

Frictional component : Cellulose type disk 

Amount of oil : 100 ml 

Ql tenperature : 120 °C 

Surface pressure : 1 MPa 

Slip speed: 0.9 rn/sec 

Slictetinx5:3 0nin 

Rest time : 1 nin 

Performance measurement time : In every 2 4 hours afte 
rOhour - V characteristic ireasurement 

Until it becomes d /dVO with appraisal: 50 rpmof shu 
dderprevention lifetime, it calculates time, it displays at 
ratio wherethe shudder prevention hfetime of Working 
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Example 1 confronts. 
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[Table 1] 
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[0014] 
[Table 2] 
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[0015] *1 : Unit is mtrc / second 

*2: Evaporation amount with Noack test in 250 °C is 
showa unit is %. 
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[00 18] * 1 : *X7x— hi*. h'J^Ui^U* 

hi 



* 2 : 7hX77-f hi*. TJU+iU/W KDvi>^a 



[0018] *1: Phosphate uses tricresyi phosphate. 

*2: Phosphite uses alkyi hydrogen phosphite and alkyi 
phosphite. 



*3 i.tammtumt* mtm±#i (7x/-j^& 



*3: In addition as for additive, antioxidant ( phenol ty 
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pe and amine type ), copper inactivator , pour point 
depressant, friction modifier and foam inhibitor 
alsoeach example with same compound same addition 
quantity combination 

*4: Evaporation amount with Noack test in 200 °C is 
shown, unit is %. 

[0019] 

[Effects of the Invention] According to this invention, s 
hudder lifetime greatly is extended densely to bepossible, 
because of that as for lubricating oil corrposition of this 
invention, heat area,fiirtherrnore as for value in use it is 
high from cold region as lubricating oilfor automatic 
transmission or continuously variable transmission 
which gives satisfactory riding comfort in thebroad 
region which covers severe heat region. 
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